Characterization of the sodium channel blocking properties of the major metabolites of cocaine in single cardiac myocytes.
Clinical reports indicate that almost 30% of cocaine overdose-related deaths occur 2 to 5 hr after administration, when an appreciable amount of cocaine can be expected to have been converted to metabolites. We investigated the effects of the three major metabolites of cocaine: benzoylecgonine, ecgonine methyl ester and norcocaine on sodium channels in isolated guinea pig myocytes using the whole cell variant of the patch clamp technique at 16 +/- 0.5 degrees C. Benzoylecgonine and ecgonine methyl ester did not produce a significant block of sodium current at a concentration of 100 microM. In contrast, 30 microM norcocaine was found to reduce sodium current in a use-dependent manner qualitatively similar to cocaine. The time course of sodium current block development and recovery were characterized. With 30 microM norcocaine, two phases of block development were defined: a rapid phase (tau = 11.9 +/- 11.6 msec) and a slow phase (tau = 2.2 +/- 0.5 sec). Recovery from drug-induced block at -140 mV was approximately twice as fast for norcocaine (tau = 4.6 +/- 1.7 sec, n = 7) compared to cocaine (tau = 8.4 +/- 0.9 sec, n = 6). Norcocaine was found to have a higher affinity for inactivated cardiac sodium channels (Kdi = 5.7 +/- 0.9 microM) than cocaine (Kdi = 7.8 +/- 1.2 microM) (P less than .01); however, norcocaine produced less use-dependent block due to its faster unbinding kinetics. These data indicate that although norcocaine and cocaine are potent sodium channel blockers, benzoylecgonine and ecgonine methyl ester are ineffective blockers at clinically relevant concentrations (i.e., less than or equal to 100 microM).